Overexpression of the Thermus aquaticus B malate dehydrogenase-encoding gene in Escherichia coli.
Expression of the Thermus aquaticus B malate dehydrogenase (MDH)-encoding gene (mdh), cloned in Escherichia coli, was initially at a relatively low level (0.1% of soluble cell protein) and was effected by read-through from the tac promoter in the plasmid vector used. An enhancement in expression to 0.4% of soluble cell protein was achieved by shortening the intervening sequence between the promoter and the translation start codon of mdh. An NdeI restriction site (5'-CAT-ATG-3') was engineered in the shortened fragment, which also changed the start codon from GTG to ATG. This resulted in an eightfold increase in expression, to 3.2% of soluble cell protein. Expression was further increased by subcloning the mdh gene via the engineered NdeI site, into two plasmid expression vectors, one carrying the E. coli trpP promoter and the other the E. coli mdhP promoter. In both these expression systems, 40-50% of the soluble cell protein was T. aquaticus MDH. This suggests that expression of the cloned T. aquaticus mdh in E. coli is enhanced predominantly by the optimisation of transcription and translation initiation signals. Moreover, the base composition of the coding region and the pattern of codon usage dictated by it appear to have little effect on expression. Heat treatment of the cell extract at 85 degrees C further effected purification of T. aquaticus MDH to over 80% of the soluble cell protein. The MDHs purified to homogeneity from the high-expression clones were identical with the MDH isolated from T. aquaticus B cells with respect to all measured parameters.